Ventricular remodeling induced by acute nonocclusive constriction of coronary artery in rats.
To determine the consequence of acute nonocclusive constriction of the epicardial coronary artery on the adaptation of the left ventricle and its impact as a function of age, the left main coronary artery was narrowed in rats 4 and 12 mo of age, and the animals were killed 45 min later. Similar reductions in the luminal diameter, averaging 4%, were obtained in both groups of animals, and this change resulted in an increase in left ventricular end-diastolic pressure and a decrease in positive and negative change in pressure overtime (dP/dt) and in peak-developed ventricular pressure. Left ventricular volume increased by 66% and 56% at 4 and 12 mo because of increases in both the longitudinal and transverse chamber diameters. In contrast, wall thickness decreased by 27% and 35%, whereas sarcomere length increased only by 8.0% and 6.0%, respectively. These changes implied the occurrence of side-to-side slippage of myocytes within the wall to accommodate the larger chamber volume. The alterations in myocardial performance combined with the variations in ventricular size and wall thickness produced a marked elevation in diastolic and systolic wall stress. Moreover, myocyte cell damage in the form of contraction bands and disorganization of the intercalated disc region was seen. No consistent difference was found in any of the parameters measured as a function of age. Measurements of resting coronary blood flow across the left ventricular wall before coronary artery narrowing were comparable with those obtained 45 min after constriction. In conclusion, acute nonocclusive coronary artery stenosis has profound detrimental effects on the function and structure of the myocardium in the absence of an impairment of resting coronary blood flow.